Early life iron deficiency impairs spatial cognition in neonatal piglets.
Iron deficiency is common throughout the world and has been linked to cognitive impairments. Using neonatal piglets to model human infants, we assessed the impact of iron deficiency on spatial learning and memory. Artificially reared piglets were fed 1 of 3 liquid diets with varying concentrations of iron: control (CON), mildly deficient (MID), or severely deficient (SID; 100, 25.0, or 10.0 mg iron/kg milk solids, respectively) for 4 wk. Relative to CON, SID and MID piglets had reduced hemoglobin (P < 0.05) as well as magenta skin color (P < 0.001), which correlated with hematocrit (R(2) = 0.76; P < 0.001). SID and MID hemoglobin differed at wk 3 and 4 (P < 0.05). In a hippocampal-dependent, spatial, T-maze task, SID piglets were unable to acquire the task (post hoc contrast: first vs. last day of acquisition), while MID piglets demonstrated deficits in reversal learning (P = 0.032). Iron concentrations in the liver (P < 0.001), serum (P = 0.003), and hippocampus (P = 0.004), but not prefrontal cortex, were lower in MID and SID compared with CON piglets. The level of the transferrin receptor mRNA (TFR) was greater in the prefrontal cortex of CON piglets than in MID and SID piglets (P = 0.001) but not the hippocampus. Gene expression of several neurotrophic factors and proinflammatory cytokines, as well as whole-brain and hippocampal volume, were not affected by dietary treatment. In conclusion, neonatal iron deficiency leads to cognitive impairment, which may be due in part to a reduced iron concentration in the hippocampus.